MAGAZI NE

SECTI ON 16415

ELECTRI CAL WORK, | NTERI OR

GENERAL
.1 SUMMARY (NOT APPLI CABLE)
.2 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANSI C82. 4 (1985; C82.4a-1988) Ballasts for High-
I ntensity-Di scharge and Low- Pressure Sodi um
Lanps (Multiple Supply Type)
FEDERAL SPECI FI CATI ONS ( FS)

FS L-C-530 (Rev C) Coating, Pipe, Thernoplastic Resin

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE Std 142 (1982) Reconmended Practice for G oundi ng of
I ndustrial and Comrerci al Power Systens

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMA)

NEMA 250 (1985; Rev 1 & 2, ICS 6) Enclosures for
El ectrical Equi prent (1000 Volts Maxi nmum)

NEVA AB 1 (1986; Rev 1) Mol ded Case Circuit Breakers
and Mol ded Case Switches

NEMA AB 3 (1984) Mol ded Case Circuit Breakers and Their
Application

NEMA | CS 6 (1988) Enclosures for Industrial Control and
Syst ens

NEMVA LE 4 (1987) Recessed Lum naires, Ceiling

Compatibility

NEMA OS 1 (1984) Sheet Steel Qutlet Boxes, Device
Boxes, Covers and Box Supports

NEVA PB 1 (1984; PB 2.1-1986) Panel boards
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NEMVA RN 1 (1986) Polyvinyl-Chloride (PVC) Externally
Coat ed Gal vani zed Rigid Steel Conduit and
I nternedi ate Metal Conduit

NEVA VWD 1 (1983) General Requirements for Wring
Devi ces
NEMA WD 6 (1988) Wring Devices - Dinensiona

Requi rement s
NATI ONAL FI RE PROTECTI ON ASSN ( NFPA)
NFPA 70 (1993) National Electrical Code

NFPA 101 (1988) Safety to Life fromFire in Buildings
and Structures

UNDERWRI TERS LABORATORI ES, I NC (UL)

UL 5 (May 28, 1985; 10th Ed) Surface Meta
Raceways and Fittings

UL 6 (Cct 23, 1981; 9th Ed; Rev thru Novenber 22,
1989) Rigid Metal Conduit

UL 20 (Jun 12, 1986; 10th Ed; Errata; Rev thru Sep
23, 1988) Ceneral -Use Snap Switches

UL 44 (Aug 29, 1983; 12th Ed; Rev thru Jan 29,
1990) Rubber-Insul ated Wres and Cabl es

UL 50 (Sep 8, 1988; 9th Ed; Rev May 18, 1989)
Cabi nets and Boxes

UL 67 (Oct 12, 1988, 10th Ed; Rev thru Nov 14,
1989) Panel boar ds

UL 83 (Sep 26, 1983; 9th Ed; Rev thru Feb 22, 1989)
Thernopl astic-1nsulated Wres and Cabl es

UL 98 (Jan 13, 1987; 11th Ed; Rev thru Feb 3, 1988)
Encl osed and Dead- Front Swi tches

UL 467 (Nov 22, 1984; 6th Ed; Rev thru Nov 14, 1986)
Groundi ng and Bondi ng Equi prrent

UL 486A (Nov 24, 1980; 7th Ed; Rev thru Cct 12, 1989)
Wre Connectors and Sol dering Lugs for Use
wi th Copper Conductors

UL 486C (Dec 30, 1983; 1st Ed; Rev thru Cct 12,
1989) Splicing Wre Connectors
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UL 489

UL 498

UL 510

UL 514A

UL 514B

UL 698

UL 797
Metal l'i ¢ Tubi ng

UL 844

UL 869A

1989) Service Equi pnent

UL 877

UL 886

UL 943

UL 1010

UL 1029

UL 1242
I nter medi ate Met al

Condui t

MAGAZI NE

(Sep 15, 1986; 7th Ed; Rev thru Apr 13, 1988)
Mol ded- Case Circuit Breakers and Circuit-
Br eaker Encl osures

(Nov 3, 1986; 11th Ed; Rev thru Mar 14, 1989)
Attachnent Plugs and Receptacl es

(Oct 6, 1986; 6th Ed, Rev COct 7, 1986)
I nsul ati ng Tape

(Dec 1, 1983; 7th Ed; Rev thru Jan 22, 1990,
Errata, Feb 15, 1990) Metallic Qutl et Boxes

(Mar 15, 1989; 2nd Ed Rev Oct 30, 1989)
Fittings for Conduit and Qutl et Boxes

(Jul 6, 1984; 10th Ed; Rev thru Jun 28, 1989)
I ndustrial Control Equipnment for Use in
Hazar dous (Cl assified) Locations

(Cct 10, 1983; 5th Ed) Electrical

(Nov 29, 1984;, 9th Ed; Rev thru Jan 16,
1989) Electric Lighting Fixtures for Use in
Hazar dous (Cl assified) Locations

(Mar 23, 1987; 1st Ed; Rev thru Mar 1,

(Aug 15, 1985; 3rd Ed; Rev thru Mar 23, 1987)
Circuit Breakers and Circuit-Breaker

Encl osures for Use in Hazardous (C assified)
Locati ons

(Jun 12, 1985; 9th Ed; Rev thru Dec 22,
1988) Qutl et Boxes and Fittings for Use in
Hazar dous (Cl assified) Locations

(Sep 11, 1985; 2nd Ed) Ground-Fault Circuit
Interrupters

(Feb 24, 1986; 4th Ed; Rev thru Sep 6, 1988)
Recepti cal - Pl ug Conbi nations for Use in
Hazar dous (Cl assified) Locations

(Dec 1, 1986; 4th Ed; Rev thru Apr 29, 1989)
Hi gh-1 ntensity-Di scharge Lanp Ball asts

(OCct 10, 1983; 1st Ed; Rev Nov 23, 1989)
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UL 1571 (Feb 7, 1984; 2nd Ed; Rev thru Jul 27, 1989)
I ncandescent Lighting Fixtures

UL 1572 (Dec 10, 1984; 2nd Ed; Rev thru Mar 31, 1989)
High Intensity Di scharge Lighting Fixtures

.3 GENERAL

.3.1 Rules

The installation shall conformto the requirenments of NFPA 70 and NFPA 101,
unl ess nore stringent requirenments are indicated herein or shown.

. 3.2 Coordination

The drawi ngs indicate the extent and the general |ocation and arrangenent of
equi pnment, conduit, and wiring. The Contractor will becone famliar with
all details of the work and verify all dinmensions in the field so that the
outl ets and equi pment shall be properly |Iocated and readily accessible.
Lighting fixtures, outlets, and other equi pnrent and material s shal

be | ocated to avoid interference with mechanical or structural features;
otherwise, lighting fixtures shall be symmetrically |ocated according to the
room arrangenent when uniformillum nation is required, or asymmetrically

| ocated to suit conditions fixed by design and shown. Raceways, junction and
outl et boxes, and lighting fixtures shall not be supported from sheet neta
roof decks. |If any conflicts occur necessitating departures fromthe

drawi ngs, details of and reasons for departures shall be submitted and
approved prior to inplenmenting any change. The Electrical Contractor shal
coordinate the electrical work with other disciplines and el ectrica

drawi ngs and provide all power related wiring even if they are not shown on
el ectrical draw ngs.

. 3.3 Hazardous Locations

Wring in | ocations indicated shall conformto the NFPA 70 for Class I, |1
Divisions 1 and 2 hazardous | ocations. Equipnment shall be suitable for
Groups C and D.

.3.4 Standard Products

Mat eri al and equi prent shall be a standard product of a manufacturer

regul arly engaged in the manufacture of the product and shall essentially
duplicate itens that have been in satisfactory use for at |east 2 years
prior to bid opening.

.3.5 ldentification Nanmepl ates

Maj or itens of electrical equi pnment and ngj or conmponents shall be
permanently marked with an identification nane to identify the equi pnment by
type or function and specific unit nunber as indicated. Unless otherw se
specified, all identification nanmeplates shall be made of | am nated plastic
with black outer layers and a white core. Edges shall be chanfered.

Pl ates shall be fastened with bl ack-finished round-head drive screws or
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approved nonadhesive netal fasteners. Wen the naneplate is to be installed
on an irregul ar-shaped object, the Contractor shall devise an approved
support suitable for the application and ensure the proper installation of
the supports and naneplates. |In all instances, the naneplate shall be
installed in a conspicuous |ocation. At the option of the Contractor, the
equi pment manufacturer's standard enbossed naneplate material with bl ack
paint-filled letters nay be furnished in lieu of lam nated plastic. The
foll owi ng equi pnment, as a mninmm shall be provided with identification
nanepl at es:

M ni rum 1/ 4-1nch High
Letters

Panel boar ds
Safety Switches
Equi pnent Encl osures

Each panel, or sinilar assenblies shall be provided with a naneplate in
addition to naneplates |listed above, which shall be provided for individua
conpartnents in the respective assenbly, including naneplates which identify
"future," "spare," and "dedi cated" or "equipped spaces."

.4 SUBM TTALS

Governnment approval is required for submittals with a "GA" designation
submttals having an "FIO' designation are for information only. The
foll owing shall be subnmitted in accordance with Section 01300 SUBM TTALS

SD- 04 Dr awi ngs
El ectrical Wrk; GA.

Detail draw ngs consisting of a conplete list of equipnment and naterials,
i ncl udi ng manufacturer's descriptive and technical data, catalog cuts,
special installation instructions, applicable schematic diagrans, [and]
equi pnent | ayout and anchorage, and conduit runs, anchorage, and support.
Two sets of as-built drawings, within 30 days follow ng the project

conpl eti on or turnover.

SD- 09 Reports
Mat eri al s and Equi prent; GA

The |l abel or listing of the Underwiters Laboratories Inc., as evidence that
the materials or equipnent conformto the applicable standards of that
agency. In lieu of this label or listing, a statement nay be submitted from
a nationally recogni zed, adequately equi pped testing agency indicating that
the itens have been tested in accordance with required procedures and that
the materials and equi prent conply with all contract requirenents.

However, materials and equi pnent installed in hazardous | ocations nust bear
the UL | abel unless the data submitted from other testing agency is
specifically approved in witing by the Contracting O ficer.
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.5 VWORKMANSHI P

Mat eri al s and equi pnent shall be installed in accordance with
recommendati ons of the manufacturer and as shown.

PRODUCTS
.1 MATERI ALS AND EQUI PMENT
Mat eri al s and equi pnent shall conformto the respective publications and
ot her requirenments specified below. Mterials and equi pment not |isted
bel ow shal |l be as specified el sewhere in this section.
.1.1 Cables and Wres
Conductors in cables shall be anneal ed copper. Design is based on copper
conductors. Cables shall be single-conductor type, unless otherw se
i ndicated. Cables and wires shall conformto UL 44 for rubber-insul ated
type; UL 83 for the thernoplastic-insulated type.
.1.1.1 Nonnet al I i ¢ Sheat hed Cabl es

Type NM or NMC, with ground conductor

.1.1.2 Servi ce Entrance Cabl e
Type USE.
.1.1.3 Groundi ng Cabl es

Groundi ng cabl es shall be bare or shall have green | ow voltage insulation.
.1.2 Circuit Breakers

Circuit breakers shall have voltage, current and interrupting ratings as
indicated. Fully rated circuit breakers shall be provided to obtain the
specified interrupting rating. Fully rated circuit breakers shall be
provi ded as indicated, for specific distribution equipnment, to obtain the
specified interrupting rating.

.1.2.1 Mol ded- Case [and I nsul ated-Case Circuit Breakers]

NEMA AB 1, NEMA AB 3, and UL 489 for circuit breakers, and UL 877 for
circuit breakers and circuit breaker enclosures in hazardous (classified)
| ocati ons.

a. Mlded-Case Circuit Breakers: Single-pole breakers shall be ful
nmodul e size; two poles shall not be installed in a single nodule.
Mul ti pol e breakers shall be of the common-trip type having a single
operating handl e, but for sizes of 100 anperes or |ess nmay consi st
of single-pole breakers permanently factory assenbled into a
mul ti pole unit having an internal, mechanical, nontanperable
comon-trip mechani smand external handle ties. Breakers
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coordinated with current-limting fuses shall have a conbi ned
interrupting capacity of 100,000 symetrical anperes. Al'l poles
of associ ated breakers shall open if any fuse bl ows.

b. Insul ated-Case, Systens-Type Circuit Breakers: Breakers shall have
continuous, short tinme withstand, and interrupting current ratings
and frane sizes as indicated.

.1.2.2 Ground Fault Circuit Interrupters

UL 943. Breakers equipped with ground fault interrupters shall have ground
fault class, interrupting capacity, and voltage and current ratings as
i ndi cat ed.

. 1.3 Conduit and Tubi ng

.1.3.1 El ectrical, Zinc-Coated Steel Metallic Tubing (EM)

UL 797.

.1.3.2 I nternedi ate Metal Conduit

UL 1242.

.1.3.3 PVC Coated Rigid Steel Conduit

NEVA RN 1.

.1.3.4 Ri gid Metal Conduit

UL 6.

.1.3.5 Surface Metal Electrical Raceways and Fittings

UL 5.

.1.4 Conduit and Devi ce Boxes and Fittings

.1.4.1 Boxes, Metallic Qutlet

NEMA OS 1 and UL 514A.

.1.4.2 Boxes, Qutlet for Use in Hazardous (Classified) Locations
UL 886.

.1.4.3 Boxes, Switch (Enclosed), Surface-Munted

UL 98.

.1.4.4 Fittings for Conduit and Qutl et Boxes

UL 514B.
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.1.4.5 Fittings for Use in Hazardous (Cl assified) Locations

UL 886.

.1.5 Conduit Coatings Plastic Resin System

FS L-C-530 or NEMA RN 1, Type A-40.

.1.6 Connectors, Wre Pressure

.1.6.1 Copper Conductors

UL 486A.

.1.7 Electrical Grounding and Bondi ng Equi pnment

UL 467.

L1701 Ground Rods

Ground rods shall be of copper-clad steel conformng to UL 467 3/4 inch in
di aneter by 10 feet in length of the sectional type driven full length into
the earth.

.1.8 Encl osures

NEMA | CS 6 or NEMA 250 or UL 698 for use in hazardous (cl assified)
| ocations, unless otherw se specified.

.1.8.1 Cabi nets and Boxes

UL 50.

.1.8.2 Circuit Breaker

UL 489.

.1.8.3 Circuit Breaker for Use in Hazardous (Cl assified) Locations
UL 877.

.1.9 Fixtures, Lighting and Fixture Accessori es/ Conponents

St andard Drawi ng 40-06-04 sheets referenced hereinafter and encl osed as an
integral part of these specifications, additional fixtures shown on contract
drawi ngs, and UL 844 for fixtures to be installed in hazardous cl assified

| ocations. Fixtures, accessories and conponents, including ballasts,

| anphol ders, |anps, starters and starter holders, shall conformto industry
st andards specified bel ow.

.1.9.1 | ncandescent Fi xture

NEMA LE 4 for ceiling conpatibility of recessed fixtures and UL 1571.
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.1.9.2 Hi gh-Intensity-Di scharge

a. Fixture: NEMA LE 4 for ceiling conmpatibility of recessed fixtures
and UL 1572.

b. Ballasts: ANSI C82.4 for nmultiple supply types and UL 1029.
.1.10 Panel boar ds

Dead-front construction, NEVA PB 1 and UL 67.
.1.11 Recept acl es

.1.11.1 General G ade

NEVA VWD 1.

.1.11.2 Standard Grade

UL 498.

.1.11. 3 Ground Fault Interrupters

UL 943, Class Aor B

.1.11. 4 Hazar dous Cl assified Locations
UL 1010.

.1.12 Servi ce Equi pnent

UL 869A.

.1.13 Splice, Conductor

UL 486C.

.1.14 Snap Switches

UL 20.

.1.15 Tapes

.1.15.1 Pl astic Tape

UL 510.

.1.15.2 Rubber Tape

UL 510.
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.1.16 W ring Devices

NEMA WD 1 for general -purpose wiring devices, and NEVA WD 6 for dinensional
requi renents of wiring devices.

EXECUTI ON
.1 GROUNDI NG

Groundi ng shall be in conformance with NFPA 70, the contract draw ngs, and
the foll owi ng specifications.

.1.1 Ground Rods

The maxi mum resi stance measured in accordance with | EEE Std 142 of a driven
ground shall not exceed 25 ohns under normally dry conditions. |[If this
resi stance cannot be obtained with a single rod, 2 additional rods not |ess
than 6 feet on centers, or if sectional type rods are used, 2 additiona
sections may be coupled and driven with the first rod. In high-ground-

resi stance, UL |isted chem cally charged ground rods may be used. If the
resul tant resistance exceeds 25 ohns neasured not |ess than 48 hours after
rainfall, the Contracting O ficer shall be notified i mediately.
Connections bel ow grade shall be fusion welded. Connections above grade
shall be fusion welded or shall use UL 467 approved connectors.

.1.2 Gound Wre

A green ground wire shall be furnished regardl ess of the type of conduit.
.2 W RI NG METHODS

.2.1 Ceneral Requirenents

Unl ess otherwi se indicated, wiring shall consist of insulated conductors
installed in rigid zinc-coated steel conduit, electrical netallic and/ or
i nternedi ate netal conduit.

. 2.2 Conduit and Tubi ng Systens

Conduit and tubing systens shall be installed as indicated. Conduit sizes
shown are based on use of copper conductors with insulation types as

descri bed in paragraph WRING METHODS. M ni mum si ze of raceways shall be
1/2 inch. Only nmetal conduits will be pernmitted when conduits are required
for shielding or other special purposes indicated, or when required by
conformance to NFPA 70. Penetrations of above grade floor slabs, tine-rated
partitions and fire walls shall be firestopped. Raceways shall not be
installed under the firepits of boilers and furnaces and shall be kept 6

i nches away from parallel runs of flues, steam pipes and hot-water pipes.
Raceways shall be concealed within finished walls, ceilings, and floors

unl ess otherwi se shown. Raceways crossing structural expansion joints shal
be provided with suitable expansion fittings or other suitable neans to
conpensate for the building expansion and contraction and to provide for
continuity of grounding.
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3.2.2.1 Bel ow Sl ab-on-G ade or in the G ound

All electrical wiring bel ow sl ab-on-grade shall be protected by a conduit
system Conduit passing vertically through sl abs-on-grade shall be rigid
steel. Rigid steel conduits installed bel ow sl ab-on-grade or in the earth
shall be field-wapped with 0.010-inch thick pipe-wapping plastic tape
applied with a 50-percent overlay, or shall have a factory-applied polyvinyl
chloride, plastic resin, or epoxy coating system

.2.2.2 Exposed Raceways

Exposed raceways shall be installed parallel or perpendicular to walls,
structural nenbers, or intersections of vertical planes and ceilings.
.2.2.3 Changes in Direction of Runs

Changes in direction of runs shall be nmade with symmetrical bends or cast-
metal fittings. Field-nmade bends and offsets shall be nade with an approved
hi ckey or conduit-bending machi ne. Crushed or deformed raceways shall not
be installed. Trapped raceways in danp and wet |ocations shall be avoi ded
where possible. Care shall be taken to prevent the | odgnent of plaster,
dirt, or trash in raceways, boxes, fittings and equi pnent during the course
of construction. Clogged raceways shall be entirely freed of obstructions
or shall be repl aced.

.2.2. 4 Supports

Metallic conduits and tubing shall be securely and rigidly fastened in place
at intervals of not nore than 10 feet and within 3 feet of boxes, cabinets,
and fittings, with approved pipe straps, wall brackets, conduit clanps,
conduit hangers, threaded C-clanps, or ceiling trapeze. C-clanps or beam

cl anps shall have strap or rod-type retainers. Loads and supports shall be
coordi nated with supporting structure to prevent danage or deformation to
the structures, but no load shall be applied to joist bridging. Fastenings
shall be by expansion bolts on concrete; by machi ne screws, wel ded threaded
studs, heat-treated or spring-steel-tension clanps on steel work. Nail-type
nyl on anchors or threaded studs driven in by a powder charge and provided
with lock washers and nuts nay be used in |ieu of expansion bolts or nachine
screws. Raceways or pipe straps shall not be welded to steel structures.

Hol es cut to a depth of nmore than 1-1/2 inches in reinforced concrete beans
or to a depth of nmore than 3/4-inch in concrete joists shall avoid cutting
the main reinforcing bars. Holes not used shall be filled. Conduit shal

not be supported using wire or nylon ties. Raceways shall be installed as a
conpl ete system and be i ndependently supported fromthe structure. Upper
raceways shall not be the support of |ower raceways. Conduits shall be
fastened to all sheet-netal boxes and cabinets with two | ocknuts where

requi red by the NFPA 70, where insulating bushings are used, and where

bushi ngs cannot be brought into firmcontact with the box; otherw se, a
singl e | ocknut and bushing may be used. Bushings shall be installed on the
ends of all conduits and shall be of the insulating type where required by
the NFPA 70. A pull wire shall be inserted in each enpty raceway in which
wiring is to be installed by others if the raceway is nore than 50 feet in

I ength and contains nmore than the equival ent of two 90-degree bends, or
where the raceway is nore than 150 feet in length. The pull wire shall be
of No. 14 AWG zinc-coated steel, or of plastic having not |ess than 200-
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pound tensile strength. Not |ess than 10 inches of slack shall be left at
each end of the pull wire.

3.2.3 Sizes

Si zes shall be not less than indicated. Branch-circuit conductors shall be
not smaller than No. 12 AWG  Conductors for branch circuits of 120 volts
nore than 100 feet |ong and of 277 volts nore than 230 feet |ong, from pane
to load center, shall be No. 10 AWG

Hi gher tenperature rated conductors shall be pernmtted to be used, if the
size of the conductors is determ ned on the basis of the 60 degree C
anpacity or 75 degree C anpacity within the range of wire sizes for which
the terminals are narked and tenperature ratings for which the equipnment in
the circuit is marked.

Conductor sizes for nonlinear |oads shall be based on the use of mnimm 75
degrees C insul ated conductors for branch circuits and feeders.

3.2.3.1 Power Conductor ldentification

Al'l phase conductors shall be identified by color-coding. The color of the
i nsul ation on the phase conductors of different voltage systens shall be as
fol |l ows:

120/ 240 volt, singlel/phase: red and bl ack

Conductor phase and voltage identification shall be made by col or-coded
insulation for all conductors smaller than No. 6 AWG. For conductors No. 6
AWG and | arger, identification shall be nmade by col or-coded insul ation, or
conductors with black insulation may be furnished and identified by the use
of bands of colored electrical tape wapped around the insulation 3 inches
apart for the entire length within the indicated enclosure. Conductor
identification shall be provided within each encl osure where a tap, splice,
or termnation is made. Phase identification by a particular color shall be
mai nt ai ned continuously for the length of a circuit, including junctions.

3.3 BOXES AND SUPPORTS

Boxes shall be provided in the wiring or raceway systens wherever required
for pulling of wires, making connections, and nounting of devices or
fixtures. Boxes for netallic raceways, 4-inch by 4-inch nom nal size and
smal l er, shall be of the cast-nmetal hub type when located in normally wet

| ocations, when flush and surface nounted on outside of exterior surfaces,
or when | ocated in hazardous areas. Boxes in other |ocations shall be sheet
steel when pernmitted by NFPA 70. Boxes for mounting lighting fixtures shal
be not |ess than 4-inches square except snmller boxes may be installed as
required by fixture configuration, as approved. Indicated elevations are
approxi mat e except where m ni mrum mounti ng hei ghts for hazardous areas are
requi red by NFPA 70. Unless otherw se indicated, boxes for wall switches
shal | be nobunted 48 inches above finished floors. Cast - nmet al boxes
installed in wet |ocations and boxes installed flush with the outside of
exterior surfaces shall be gasketed. Separate boxes shall be provided for
flush or recessed fixtures when required by the fixture terninal operating
tenperature, and fixtures shall be readily renpovable for access to the boxes
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unl ess ceiling access panels are provided. Boxes and supports shall be
fastened with bolts and netal expansion shields on concrete and with machine
screws or wel ded studs on steel work. Threaded studs driven in by powder
charge and provided with | ockwashers and nuts, or nail-type nylon anchors
may be used in |ieu of expansion shields, or machine screws. |n open

over head spaces, cast-netal boxes threaded to raceways need not be
separately supported except where used for fixture support; cast-nmetal boxes
havi ng threadl ess connectors and sheet netal boxes shall be supported
directly fromthe building structure. Cast-netal boxes with 3/32-inch wal

t hi ckness are acceptable. Penetration of nore than 1-1/2 inches into

rei nforced-concrete beans or nore than 3/4-inch into reinforced-concrete
joists shall avoid cutting any main reinforcing steel

.3.1 Boxes for Use with Raceway Systens

Boxes for use with raceway systens shall be not less than 1-1/2 inches deep
except where shall ower boxes required by structural conditions are approved.
Sheet net al boxes for other than lighting fixtures shall be not |ess than 4

i nches square except that 4- by 2-inch boxes may be used where only one
raceway enters the outlet. Mninmumsize boxes for tel ephone outlets shal

be not smaller than 4-1/2 inches square and 3-1/2 inches deep

. 3.2 Boxes for Use with Cable Systens

Boxes for use with cable systens shall be not |ess than 3- by 2-inch
sectional boxes, 2-inches deep

.3.3 Pull Boxes

Pull boxes of not less than the m ninum size required by the NFPA 70 shal
be constructed of al um num or gal vani zed sheet steel, except where cast-
nmet al boxes are required in |locations specified above. Boxes shall be
furnished with screwfastened covers. Were several feeders pass through a
common pull box, the feeders shall be tagged to indicate clearly the

el ectrical characteristics, circuit nunmber, and panel designation

.4 DEVI CE PLATES

One-pi ece type device plates shall be provided for all outlets and fittings.
Pl ates on unfinished walls and on fittings shall be of cast-netal having
rounded or bevel ed edges. Screws shall be of netal with countersunk heads,
in a color to match the finish of the plate. Plates shall be installed with
all four edges in continuous contact with cast-netal box. Plates shall be
installed with an alignnment tolerance of 1/16 inch. The use of sectional-
type device plates will not be permitted. Plates installed in wet

| ocations shall be gasketed and provided with a hinged, gasketed cover,

unl ess otherw se specified. Device plates for tel ephone and

i nt ercomruni cation outlets shall have a 3/8-inch bushed opening in center
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3.5 RECEPTACLES
3.5.1 Dupl ex

Dupl ex ground fault receptacles shall be rated 20 anperes, 125 volts, two-
pole, three-wire, grounding type with polarized parallel slots. Bodies
shall be brown. Contact arrangement shall be such that contact is nmade on
two sides of an inserted blade. Receptacle shall be side- or back-wired
with two screws per terminal. Ground fault circuit interrupters shall have
the current rating as indicated, and shall be the UL Class A type unless

ot herwi se shown.

3. 5.2 Weat her proof

Weat her proof receptacles shown shall be nounted in a box with a gasketed,
weat her proof, cast-netal cover plate and gasketed cap over each receptacle
opening. The cap [shall be permanently attached to the cover plate by a
short |l ength of bead chain.] [shall be provided with a spring-hinged flap.]

3.6 WALL SW TCHES

Wall switches shall be of the totally enclosed tunbler type. The wal
switch handle and switch plate color shall harnmonize with the color of the
respective wall. Wring termnals shall be of the screw type or of the

sol derl ess pressure type having suitable conductor-rel ease arrangenent.

Not nore than one switch shall be installed in a single-gang position.

Swi tches shall be rated 20-anpere 120/ 277-volt for use on alternating
current only. Pilot lights indicated shall consist of yoke-nounted

candel abra- base sockets rated at 75 watts, 125 volts, and fitted with gl ass
or plastic jewels. A clear 6-watt |lanp shall be furnished and installed in
each pilot switch. Jewels for use with switches shall be red.

3.7 SERVI CE EQUI PMENT

Servi ce-di sconnecting neans shall be of the enclosed nol ded-case circuit
breaker type as indicated with external handle for manual operation. \Wen
servi ce di sconnecting neans is a part of an assenbly, the assenbly shall be
listed as suitable for service entrance equi pment. Enclosures shall be
sheet netal with hinged cover for surface nmounting unl ess otherw se

i ndi cat ed.

3.8 PANELBOARDS AND LOADCENTERS
3.8.1 Panel boards

Panel boards shall be circuit breaker equipped for lighting and appliance
branch circuit.

3.9 UNDERGROUND- SERVI CE CONDUI TS
Empty conduits for underground el ectric-service cable shall be installed as
i ndi cated. Except where otherw se indicated, conduits shall termnate

approximately 5 feet beyond the building wall and 2 feet bel ow finished
grade, with the outside ends bushed and plugged or capped.
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3.10 LAMPS AND LI GHTI NG FI XTURES

Fi xtures may be provided with No. 18 AWG stranded copper conductors in 3/8-
inch flexible nmetal conduits not over 6 feet |ong where flexible neta
conduits are permtted by NFPA 70. Ballasted fixtures shall have ballasts
which are conpatible with the specific type and rating of |anps indicated
and shall conply with the applicable provisions of the publications

ref erenced.

3.10.1 Lanps

Lanps of the type, wattage, and voltage rating indicated shall be delivered
to the project in the original cartons and installed in the fixtures just
prior to the conpletion of the project.

3.10.1.1 | ncandescent

I ncandescent | anps shall be for 125-volt operation unless otherw se
i ndi cat ed.

3.10.1.2 Hi gh-Intensity-Di scharge

Hi gh-intensity-di scharge | anps shall be the high-pressure-sodi umtype unless
ot herwi se indicated, shown, or approved.

3.10.2 Fi xtures

Fi xtures shall be as shown and shall conformto the follow ng specifications
and shall be as detailed on standard Draw ng No. 40-06-04, Sheet Nos. 73,

whi ch acconpany and forma part of this specification for the types
indicated. [Illustrations shown on these sheets are indicative of the
general type desired and are not intended to restrict selection to fixtures
of any particular manufacturer. Fixtures of simlar designs and equival ent
energy efficiency, light-distribution and brightness characteristics, and of
equal finish and quality will be acceptable if approved. |In suspended
acoustical ceilings with fluorescent fixtures, the fluorescent emergency
light fixtures shall be furnished with self-contained battery packs.

3.10.2.1 Accessori es

Accessories such as straps, mounting plates, nipples, or brackets shall be
provi ded for proper installation.

3.10.2.2 Ceiling Fixtures
Installation and support of fixtures shall be in accordance with the NFPA 70
and manufacturer's recommendati ons. \Where seism c requirenents are

speci fied herein, fixtures shall be supported as shown. Surface-nounted
fixtures shall be suitable for fastening to the structural ceiling.
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11 EQUI PMENT CONNECTI ONS

Al wiring not furnished and installed under other sections of the

speci fications for the connection of electrical equipnment as indicated on
the drawi ngs shall be furnished and installed under this section of the
speci fications. Connections shall conply with the applicable requirenents
of paragraph W RI NG METHODS

.12 PAI NTI NG AND FI NI SHI NG

Fi el d-appl i ed paint on exposed surfaces shall be provided under Section
09900 PAI NTI NG, GENERAL

.13 TESTS

After the interior-wiring-systeminstallation is conpleted, and at such tine
as the Contracting Oficer may direct, the Contractor shall conduct an
operating test for approval. The equi pnent shall be denponstrated to operate
in accordance with the requirenents of this specification. The test shal

be perforned in the presence of the Contracting Oficer. The Contractor
shall furnish all instruments and personnel required for the tests, and the
Governnment will furnish the necessary electric power. No part of the

el ectrical distribution systemshall be energized prior to the resistance
testing of that systems ground rods and submi ssion of test results to the
Contracting Officer. Test reports shall indicate the location of the rod
and the resistance and the soil conditions at the time the test was
per f or med.
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